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Microsatellite polymorphism of Bactrocera dorsalis|] Hendel|| populations in 
China 

LI Wei-Feng"[] YANG Lang [] TANG Kan'[] ZENG Ling [] LIANG Guang-Wen'P[] 1. Laboratory of Insect 
Ecology[] South China Agricultural University[] Guangzhou 510642[] China[] 2. Guangxi Entry-Exit Inspection 
& Quarantine Bureau[] Nanning 530028[] China[] 3. Plant Protection Institute[] Guangxi Academy of 
Agricultural Sciences[] Nanning 30007[] China[] 4. College of Life Sciences[] Guangxi Normal University[] 
Guilin[] Guangxi 541004[] China[] 

Abstract[] The genetic diversity of 11 Bactrocera dorsalis] Hendel[] populations consisting of 224 individuals 
collected from 9 provinces of South China[] Vietnam and Thailand was investigated using simple sequence 
repeat] SSR[] markers to study the genetic differentiation among populations. Total 48 alleles at nine loci were 
amplified[] with average of 5.33 alleles each locus. A relatively high level of genetic diversity was revealed[] 
P 2 94.4546 [] Nei’ s = 0.4371[] 7 = 0.7870. A higher level of genetic differentiation was detected among 
populations with Nei’ s F-statistics[] F„ = 0.2370. The differentiation in certain degree may result from 
geographical isolation and barriers to gene flow. UPGMA cluster analysis indicated that the 9 populations from 
China clustered in two clades[] the Southern China clade and the South-western China clade. Populations from 
Fujiad] Taiwan[] Guangdong and Hainan gathered into the Southern China clade[] while populations from 
Sichuan[] Yunnan[] Gaungxil] Guizhou and Hunan formed the South-western China clade. It was so inferred 
that the evolutionary processes of the populations of the Oriental fruit fly in China are influenced by two 
factorsL] i . e .[] geographical divergence and gene flow by trade communication . 
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Table 1 Collection data of populations of the Oriental fruit fly Bactrocera dorsalis in this study 








uu uu ood 0000 0000 0000 000g 

No. Region Location Geographical coordinates Number of flies tested Collection date Preservation methods 
1 QO Guangxi DO O Nanning 22°81’ N 108°34’ E 40 2004.9 95%! Ethanol 
2 OO Guangdong O0 O Guangzhou 23°15’ N 113°37' E 44 2004.9 95%[] [ Ethanol 
3 OO Fujian DO O Xiamen 24°48’ N 118911' E 24 2004.10 95%[ [] Ethanol 
4 (0) Taiwan a B E i ee 24*17' N 120767 E 8 2005.8 D [] D]. Dry material 
5 OU Hainan O O Danzhou 19°52’ N 109*57' E 20 2005.6 95%[ [] Ethanol 
6 OU Yunnan DO O Mengla 21°48’ N 101%57' E 48 2003.8 95% [] Ethanol 
7 ll Sichuan O00 Panzhihua 26°57’ N 101°73’ E 18 2004.9 0 DO Dry material 
8 OQ Hunan O O Changsha 28°17’ N 112°94’ E 4 2005.7 95%[] Ethanol 
9 OU Guizhou DO O Guiyang 26°53’ N 106°70' E 8 2005.8 95% [] Ethanol 
10 [][] Vietnam DO O Ha Noi 21°08’ N 105°41’ E 10 2004.6 95%! Ethanol 
11 QO Thailand DO [] Bangkok 13°42’ N 100°34’ E 20 2004.8 95%! [] Ethanol 
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Fig. 1 Electrophoresis image of SSR-PCR amplifications of part samples of 
Bactrocera dorsalis from Guangdong] Guangzhou[] with SSR primer 6.8A 
1-2000 [] Samples] M] DNA[] O DNA ladder. 
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Table 2 Primer sequences of microsatellite loci 








u uuu u adu u adu N Ho Ho 
Locus Repeat motif Forward] F[] and revers] RO primer Product sizé] bpi ^ É 
Cemic32/U81508 [] TTG[[] GTG[II ATCO; PACORCCCAATAACTTCATA 184 6 0.3607 0.6862 


R GCTTTCATCATCCGTTCC 


F GCCATGAATGCAGACCAC 
y CAÍ i : 
Bo-D48/ AF467828 O CAD; ROTATICA SATCÉAGCCARAAAC 152 7 0.5328 0.6655 


GTI[] GCf] GTTL,0 TAR. AG ;TTG! 
a O Ll, GC [bL] TAO, F ACACGAGCACTTGTTGCAC T A a 5o 
O GAGI[I] CTO R AGGCAATATTCCCACCACAC 


F TATGCTGCGTCGCTTATACC 
4.34 O TTGKTGG TTG R AAGTGCTTTAACTGCGTTCG 94 4 0.4262 0.6384 


F CATGCATGTGACAAGGAGA 
: cr ; ; 
Fea D R ATGTACAGCCGAGGTAAATG xi 3 RUP pera 


F CGACGTATGATTTCAATTGC 
TG 
uen 0 TCL, R CTTACTGCAATTCCCACTTC m 4 0:3832 0:4652 


F AGCAACACTATAGGCTGGTC 
; CAT 3 . 
iam L R GTAACGCGTTACTGTCATTG E $ 05070 UEM 


F TGCATGTCTCGTICTAAGGC 
1.64 O GTLho R AAGTGTTTGCGATAGCACAG 137 4 0.2787 0.3662 


F CGATCCAATTTCCGAATAAC 
. CAÍ Al ] : 
7.2B O CAD¿CG CAL R CAATTGCCAGCAATAAGTGG 147 3 0.2131 0.5117 








MOB O00 O Observed number of alleles] Ho[T] O 0 O O Observed heterozygosity] Hell] O O 0 O Expected heterozygosity . 


niuauuHuilululrli Aol 0.1389 - u rm ua uu ulauaudautgbltdtueut 
0.50000 0000000 He []. 0.1706 ~ 0.5598 [] 00000 Ni’ sOoOOO0000 7 0.1493 ~ 
umiguaddgsiuuiululululu 33.33% ~ 0.5458 0 O 00 O O 0.43710Shannon 0 D]. O O DH 


100.00%0 O0 O00 0 O 94.45%00 D] D] UO O DI 0.2130 ~ 1.03450 0 QU 0 O 0.7870 0 300 
03 HWOOUUUUUUUU 9UUUUUUUUUUUUUO 


Table 3 Summary of genetic variability of 11 populations of Bactrocera dorsalis at 9 microsatellite loci 














ate a Na Ne I Nei’ s Ho He P vel] 
OO Guangxi 4.3333 2.6135 1.0345 0.5458 0.4278 0.5598 100 
DO O Guangdong 4.2222 2.5283 0.9867 0.5243 0.3687 0.5365 100 
DO Fujian 3.3333 2.4781 0.9223 0.5127 0.4074 0.5350 100 
DO O Taiwan 3.4444 2.3549 0.8765 0.4750 0.4444 0.5000 88.89 
O O Hainan 3.5556 2.3283 0.8961 0.4917 0.5000 0.5175 100 
DO Yunnan 4.4444 2.5706 0.9916 0.5069 0.3519 0.5177 100 
DO O Sichuan 3.0000 1.9382 0.7183 0.4040 0.2840 0.4277 100 
DO O Hunan 2.1111 1.8222 0.5965 0.3750 0.4444 0.5000 77.78 
DO O Guizhou 2.7778 2.1993 0.7505 0.4236 0.4722 0.4841 77.78 
DO Vietnam 1.3333 1.2758 0.2130 0.1493 0.1389 0.1706 33.33 
[] [] Thailand 2.5556 1.8818 0.6715 0.4000 0.4000 0.4444 88.89 
000 Mean 3.1919 2.1810 0.7870 0.4371 0.3854 0.4721 87.88 
‘NaO 00000 0 Observed number of alleles] MD O O O 0 0 O 0 Effective number of allelef] Kimura and Crow] 1964001 /0 Shannon’ s 0 O DD 








u 
Shannon’ s information index] Lewontid] 197200 Nec’ s00 0 D O O Nei’ s gene diversity] HoU 0 O O O O Observed heterozygosity] Hel O O00 O 
Expected heterozygosity PO O O 0 O 0 O O Percentage of polymorphic loci. 
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Table 4 Summary of F-statistics at 9 loci 








OO Locus 00000000 fr 00000 Fs 000000 Fs Nem 
Cemic32 0.1750 0.3630 0.2278 0.8475 
Bo-D48 - 0.0449 0.2042 0.2384 0.7987 
3.2B 0.1338 0.5955 0.5330 0.2190 
4.3A 0.1334 0.3657 0.2681 0.6825 
4.6A 0.0618 0.1917 0.1384 1.5564 
5.8A - 0.0508 0.1902 0.2294 0.8398 
6.8A 0.2083 0.3983 0.2400 0.7917 
1.6A 0.1505 0.3023 0.1787 1.1490 
7.2B 0.3071 0.4797 0.2491 0.7536 
Mean 0.1169 0.3263 0.2370 0.8049 
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Table 5 Nei’ s genetic identity] 1[] and genetic distance] DÍ] in 11 populations of Bactrocera dorsalis 
uu uu OO OO og Do Do uu Do OO OO uu 
Population Guangxi Guangdong Fujian Taiwan Hainan Yunnan Sichuan Hunan Guizhou Vietnam Thailand 
OO Guangxi * xxx 0.8801 0.8215 0.8370 0.9002 0.9397 0.8596 0.8132 0.8429 0.6138 0.7997 
O O Guangdong — 0.1278 **x*x 0.8885 0.9007 0.8442 0.7900 0.6922 0.6678 0.7814 0.6239 0.7545 
DO Fujian 0.1967 0.1182 kx xx 0.9170 0.9113 0.7944 0.6454 0.7121 0.7860 0.5980 0.7978 
DO O Taiwan 0.1780 0.1045 0.0866 * xxx 0.0845 0.1906 0.3255 0.2485 0.1686 0.4432 0.2037 
DO O Hainan 0.1051 0.1694 0.0929 0.9189 ***x* 0.8883 0.7729 0.8168 0.8912 0.7003 0.7850 
DO O Yunnan 0.0622 0.2357 0.2302 0.8264 0.1184 x Xe * 0.9526 0.8934 0.9172 0.5703 0.6987 
DO O Sichuan 0.1513 0.3679 0.4379 0.7222 0.2576 0.0485 kx xx 0.8251 0.8220 0.4711 0.6473 
OO Hunan 0.2068 0.4037 0.3395 0.7800 0.2024 0.1127 0.1922 x xe ® 0.8934 0.5360 0.5747 
DO O Guizhou 0.1709 0.2467 0.2409 0.8448 0.1151 0.0864 0.1960 0.1127 * AX 0.6675 0.5745 
DO O Vietnam 0.4881 0.4717 0.5141 0.6420 0.3563 0.5617 0.7527 0.6236 0.4042 * xxx 0.5833 
DO Thailand 0.2235 0.2817 0.2259 0.8157 0.2420 0.3585 0.4349 0.5539 0.5543 0.539] xx * * 
ppoegpo0o00 0000000000000 0 0 O Nei s genetic identity above diagonal and genetic distance below diagonal . 
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Fig. 2 UPGMA dendrogram for 11 populations of Bactrocera dorsalis based on Nei’ s genetic distance 
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